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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the record medium and the record approach of the 
information which it applies to the information recording device which records digital signals, such as a 
signal which performed FM modulation, or data of a computer, a digital audio signal, on analog signals, 
such as information, for example, an image, and voice, by beams for record, such as a laser beam, and a 
suitable record technique is started, especially can record these information on real time. 
[0002] 

[Description of the Prior Art] In recent years, development of the high density record technique using 
optical recording is actively performed with informational large-capacity-izing. In optical recording, the 
diameter of a record bit becomes settled by the diffraction of light. This diffraction limitation is 
proportional to the wavelength of light, and in inverse proportion to NA (NumericalAperture) which is 
the performance index of a lens further. For this reason, short-wavelength-izing wavelength of light and 
forming a narrowing-down lens into high NA are performed briskly because of densification. However, 
the limitation of the diameter of a record bit obtained by the approach which paid its attention to the 
diffraction of such a light is about 500nm. 

[0003] Recently, the approach of raising recording density using other optical phenomena by this 
diffraction limitation attracts attention. The method of observing the approaching space in light is the 
example. SIL (Solid Immersion Lens) is what materialized this approach, and the diameter of a spot 
smaller than the thing using the usual optical lens has been obtained (for example, refer to United States 
patent United States Patent No. 5,121,256 official report). SIL is the immersion objective used under a 
microscope, and a lens which has the same effectiveness. Hereafter, the record technique using an 
optical head equipped with this SIL is explained. 

[0004] SIL grinds and produces the spherical lens with which a refractive index n consists of large 
transparence matter for example, to a semi-sphere side. When recording, the focus of the laser beam 
extracted with the narrowing-down lens is doubled with the polished surface of SIL. Only the part of a 
refractive index becomes late and, as for the rate of the laser beam which entered into SIL, wavelength is 
short at 1/n. That is, the diffraction limitation in the inside of SIL becomes small with the usual 1/n. If a 
view is changed, NA of an objective lens can be said that it made it increase by n times. 
[0005] At this time, it is only the interior of SIL that NA becomes high, and if a laser beam escapes from 
SIL and comes out into air, the beam spot will return to the original path again. However, if between the 
polished surface which is a base of SIL, and the record film of a record medium is made to approach 
with 200nm or less (approaching space), while the wavelength of incident light has been about 1/n, it 
will spread in a sample. Resolution increases n times by it. That is, the diffraction limitation of the usual 
1/n is acquired. In addition, although a light beam is usually irradiated through the substrate side of a 
record medium to a substrate at the usual optical recording at record film, when using SIL to it, a light 
beam is irradiated from the above and the opposite side, i.e., a record film side, at record film. Narrow 
spacing is maintained by it. 
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[0006] However, although control of narrow spacing between such SIL and samples was difficult and it 
was carried out by generally carrying SIL in a surfacing head, there was a trouble that it was difficult to 
maintain spacing of 200nm or less at stability. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention solves said trouble of the 
conventional technique, and is to offer the record medium and the record approach of the new 
information which can be realized without using the surfacing head equipped with SIL for the 
densification using the effectiveness of SIL. 
[0008] 

[Means for Solving the Problem] Said technical problem of this invention is effectively solvable by 
forming in the front face of record film the light transmission film with the high refractive index which 
deforms in the shape of a semi-sphere by laser beam exposure. It is because the clearance by space like 
before will not be formed between record film and the light transmission film, but it will deform in the 
shape of a semi-sphere, a part will serve as SIL and high density record will be attained, if such a means 
is adopted. 

[0009] In addition, in order to acquire the effectiveness of SIL, the shape of a semi-sphere may not be 
what made the solid sphere one half correctly, but should just be a in general hemispherical thing which 
has the spherical surface which started the spherical part. 

[0010] The desirable result which says that the further densification becomes possible can be obtained 
by forming the super resolution film between said light transmission film (henceforth the "SIL film") 
which presents SIL by laser beam exposure, and record film. The super resolution film is a thin film 
with which the direction of the diameter of the beam spot which carried out outgoing radiation rather 
than the diameter of a spot of the beam which has carried out incidence becomes small, when the beam 
which has carried out incidence penetrates and carries out outgoing radiation of the inside of the super 
resolution film. In this invention, the multiple photon absorption, photofading nature (optical 
decolorization nature), absorption saturation, etc. are mainly used, using a photochromic ingredient as 
super resolution film. 

[001 1] Multiple photon absorption can be obtained on the wavelength of one photon with the ingredient 
which there is no light absorption and has light absorption in the NERUGI field (wavelength of the one 
half of 1 photon wavelength) of two photons. In order that the reaction of two-photon absorption may be 
effective by the square of optical reinforcement, the intensity distribution of the light beam which causes 
the reaction of two-photon absorption become the thing of the sharp configuration where half-value 
width narrowed, and the diameter of a spot of a beam becomes small. That is, in taper reinforcement, 
while the permeability of the multiple-photon-absorption film has had low permeability, it does not 
change, but rather than it, two-photon absorption happens by sufficiently strong optical reinforcement, 
and permeability becomes high in the optical change field. There is acrylic resin etc. as multiple-photon- 
absorption film. 

[0012] Although the photoreaction arises, fading progresses and photofading nature penetrates light in 
the exposure part of strong optical reinforcement, it is film which fading does not progress in the 
exposure part of taper reinforcement, and does not penetrate light. As photofading ****, there are water- 
soluble diazonium salt, a fluorine ring system diaryl ethene molecule (FC-124), etc. Moreover, if the 
laser beam exceeding a certain threshold is irradiated like naphthalocyanine dye, an ingredient with the 
property which the coloring matter in a ground state is lost, does not absorb light, but becomes 
transparence is also usable. 

[0013] In addition, when preparing the interlayer who consists of super resolution film, a protective coat, 
etc. between record film and the light transmission film, an interlayer^ thickness sum total is set to 
200nm or less. 
[0014] 

[Embodiment of the Invention] Hereafter, the informational record medium and the informational record 
approach concerning this invention are further explained to a detail with reference to the gestalt of 
implementation of invention by the example shown in the drawing. 
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[0015] 

[Example] The structure of the disk used by <example 1> this example is shown in drawing 1 . 1 is a 
substrate made from a polycarbonate and forms the reflective film 2, a protective coat 3, record film 4, a 
protective coat 5, the super resolution film 6, and the SIL film 7 in order on a substrate 1. Respectively, 
the refractive index formed lOOnm of about 1.8 resin for photofading **** which consists of water- 
soluble diazonium salt considering ZnS-Si02 film as lOOnm and super resolution film 6 as reflective 
film 2 considering germanium2Sb2Te5 film which is phase change film considering ZnS-Si02 film as 
20nm and record film 4 considering aluminum alloy film as 200nm and a protective coat 3 as 20nm and 
a protective coat 5 as lOOnm and SIL film 7. 

[0016] Next, the record approach in this example is explained using the conceptual diagram of the 
recording device shown in drawing 2 . The arrow head in drawing expresses the hand of cut of a disk. 
Typically, the record medium had, and a substrate 1, record film 4, and the SIL film 7 were shown, and 
it simplified and showed them. First, as shown in drawing 2 a, a laser beam 8 is narrowed down and it 
narrows down with a lens 9 so that a focus may suit record film 4. And it is made high to the level which 
can record laser power in the location which records. Thereby, the SIL film 7 deforms in the shape of a 
semi-sphere mostly like drawing 2 b. The record mark 10 is formed in record film 4 at coincidence. This 
record mark 10 is small compared with the time of not using the SIL film 7. Then, laser power is 
lowered with termination of record. Thereby, as for the SIL film 7, record mark 10a is formed in the 
original flat-surface condition return and by newly performing the following record like drawing 2 c. 
High density record was attained by repeating the above actuation. 

[0017] Although the amount of [ of the SIL film ] variant part returned by completing record and 
lowering laser power in this example, the ingredient with which deformation remains in the condition as 
it is may be used. At this time, deformation can be returned by irradiating another laser beam. For 
example, two laser beams are continued and arranged to a travelling direction, and after recording by 
making the SIL film transform by one laser beam, the SIL film can be returned by the exposure of 
another continuing laser beam. 

[0018] The record regenerative apparatus used for this invention carries laser, and has at least a means to 
narrow down the beam 8 which carried out outgoing radiation from laser, and to condense to record film 
4 through the SIL film 7 with a lens 9, and a means to rotate a record medium. In addition, a means to 
condense the beam which carried at least two laser and carried out outgoing radiation from one laser to 
record film through the SIL film with one narrowing-down lens, The record regenerative apparatus 
which has at least a means to return the SIL film which condensed to record film through the SIL film 
with the narrowing-down lens of another side, and deformed the beam which carried out outgoing 
radiation from the laser of another side to the original condition, and a means to rotate a record medium 
can be used. 

[0019] In this example, although photofading **** was used as super resolution film 6, even if it used 
the multiple-photon-absorption film, the absorption saturation film, etc., there was same effectiveness. 
In addition, even if it does not limit this invention to using the super resolution film 6 and omits the 
super resolution film 6, it is not necessary to say that recording density higher than before can be 
obtained according to the SIL effectiveness. In addition, since a protective coat 5 also has the 
effectiveness that the SIL film 7 intercepts the open air to record film 4, it may become possible to omit. 
[0020] It is possible to form a protective coat on the SIL film 7 on the other hand. Since a protective coat 
can be made very thin with lOOnm, a protective coat can also deform into deformation of the SIL film 7 
and coincidence, and the same SIL effectiveness as the above can be acquired. 
[0021] Moreover, although the phase change film was used as record film, not only this but the optical 
MAG film etc. may be used, and high density record is attained by using the magneto-optic disk which 
can adopt for example, a magnetic super resolution technique (MSR) further. 
[0022] Although deformation arises when the beam for record with comparatively large power is 
irradiated, the high density playback of the SIL film used by this example is attained by using the SIL 
film which deformation produces also with the beam for playback of low power. 
[0023] Moreover, this invention is applicable not only to the shape of a disk but the record medium of 
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other gestalten, such as the shape of a card. 

[0024] The example which applied <example 2> this invention to original recording cutting is 
explained. The structure of the disk used in this example is shown in drawing 3 . 17 is a glass substrate 
with a diameter [ of 200mm ], and a thickness of 10mm, and the photoresist film 18, the super resolution 
film 19, and the SIL film 20 are formed in order on the glass substrate 17. Respectively, the refractive 
index formed lOOnm of about 1.8 resin for photofading **** which the photoresist film 18 turns into 
from water-soluble diazonium salt as 80nm and super resolution film 19 as 200nm and SIL film 20. 
[0025] Next, the record approach in this example is explained using the conceptual diagram of the 
recording device shown in drawing 4 . It used laser and two narrowing-down lenses at a time. The disk 
omitted illustration of the super resolution film 19, was simplified, and was shown. First, as shown in 
drawing 4 a, the laser beam 21 which came out of laser with a wavelength of 351nm so that a focus 
might suit the photoresist film 18 is narrowed down, and it narrows down with a lens 22. And laser 
power is made high in the location which cuts. 

[0026] As this shows drawing 4 b, the SIL film 20 deforms in the shape of a semi-sphere mostly. A 
latent image 23 is formed in the photoresist film 18 at coincidence. This latent image 23 is small sharply 
conventionally according to the effectiveness of the SIL film 21 and the super resolution film 19. Then, 
termination of cutting lowers laser power. The SIL film 20 used by this example remains in the 
condition as it is, after deforming, as shown in drawing 5 c. This deformation narrows down the laser 
beam 24 which carried out outgoing radiation from laser with an another wavelength of 663nm, and is 
continuously irradiated through a lens 25. Thereby, drawing 5 d As shown, the SIL film 20 returns to the 
original flat- surface condition. A latent image 23 does not change in this exposure. Cutting of high 
density was attained by repeating the above actuation. After cutting is completed, the SIL film 20 and 
the super resolution film 19 are removed, by developing the photoresist film 18, the location of a latent 
image is removed and original recording is completed. 

[0027] In this example, when cutting was completed and laser power was lowered, deformation of the 
SIL film 20 remained in the condition as it is, and by choosing the SIL film 20, after laser radiation is 
completed, returning immediately is also possible. 

[0028] In this example, although photofading **** was used as super resolution film 19, even if it used 
the multiple-photon-absorption film, the absorption saturation film, etc., there was same effectiveness. 
In addition, even if it does not limit this invention to using the super resolution film 19 and omits the 
super resolution film 19, it is not necessary to say that recording density higher than before can be 
obtained according to the SIL effectiveness. 

[0029] The cutting equipment used for this invention carries at least two laser. A means to condense the 
beam 21 which carried out outgoing radiation on the photoresist film 18 through the SIL film 20 with 
one narrowing-down lens 22 from one laser, It has at least a means to return the SIL film 20 which 
condensed on the photoresist film 18 through the SIL film 20 with the narrowing-down lens 25 of 
another side, and deformed the beam 24 which carried out outgoing radiation from the laser of another 
side to the original condition, and a means to rotate a record medium. 

[0030] In addition, when adopting the SIL film 20 with which deformation returns after laser radiation is 
completed, one laser can be carried and the cutting equipment which has at least a means to narrow 
down the beam which carried out outgoing radiation from laser, and to condense on the photoresist film 
through the SIL film with a lens, and a means to rotate a substrate can be used. 
[0031] 

[Effect of the Invention] Since the film which has the SIL effectiveness in a record medium is formed 
according to this invention, it becomes possible to make the diameter of the beam spot smaller than 
before, without using the surfacing head equipped with SIL, and record playback of recording density 
higher than before can be realized. Furthermore, recording density can be further raised by forming the 
super resolution film between the SIL film and record film. 



[Translation done.] 
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